Appendix F
Off-Site Runoff from Cruiser Lake Calculations
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Soil Map-Sedgwick County, Kansas Cruiser Lake Watershed

Map Unit Legend

Sedgwick County, Kansas {(K3173)

Map Unit Symbol | Map Unit Name Acres in AOI Percent of AOQI
3911 Rosehill silty clay, 1 to 3 percent 7.7 0.6% T
slopes . '
4570 Clime silty clay, 3 to 7 percent slopes ' 8.1 06%
5893 jFarnum loam, 1 to 3 percent slopes 826.1 64.8% 1=
5967 . Tabler silty clay loam, 010 1 percent ' 89.3 7.0% >
slopes ; )
B244 Elandco silt loam, rarely flooded : 167.3 13.1% B
6322 Blanket silt loam, 0 to 1 percent | 10.3 0.8%
i . slopes ' .
6323 Blanket silt loam, 1 to 3 percent . 43.8 3.4% -C..
i slopes ! : i
16369 Milan loam, 1 to 3 percent slopes l 82.3 6.5% ; 12
"9999  Water : 39.7 34% -
i Totals for Area of Interest 1,274.8 100.0%

Mojortr s B < Hydeloge Grovp

=T

F Natural Resources Web Soil Survey 9/30/2009
j Conservation Service National Cooperative Soll Survey Page 3 of 3
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Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHCOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

»>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN TC * T Precip. | Runcff Ia/p
Descripticn (acres) (hrs) (hrs) (in) | (in} input/used
Total Area 1177.00 73.0 2.00 0.00 3.50 | 1.18 21 30

* Travel time from subarea outfall to composite watershed outfall polint.
Total area = 1177.00 acres or 1.8391 sqg.mi
Peak discharge = 401 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ta/p
Description {hr) {hr) (hr) {hr} {Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No -—

* Travel time from subarea cutfall to composite watershed outfall peint.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHQOD
Type LI Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed £ile: ——> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea {cts) (hrs)

Composite Watershed 401 13.6



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDRCGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Total Area 0 0 0 0 0 2 7 17 33
Total (cfs) 0 0 0 0 0 2 7 17 33
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 54 82 1179 16l 250 321 365 401 369
Total (cfs) 54 82 117 161 250 321 365 401 365
Subarea 14.0 14.3 i4.6 15.0 15.5 16.0 16.5 i7.0 17.5
Description hr hr hr hr hr hr hr hr hr
Total Area 345 284 239 193 152 124 106 91 82
Total {cfs) 345 284 239 183 152 124 106 91 82
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Total Area 74 63 56 43 11

Total (cfs) 74 63 56 43 11



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duraticn Storm)

Executed: 09-30-2009 11:04:13
Watershed file: -—>» CRUISLWS.WS3D
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

Time Flow Time Flow
{hrs) {cfs) {hrs) {(cfs}
11.0 0 14.8 216
11.1 4] 14.9 204
11.2 4] 15.0 193
11.3 0 15.1 185
11.4 ¢} 15.2 177
11.5 0 15.3 168
11.6 0 15.4 160
11.7 0 15.5 152
11.8 0 15.6 146
11.9 0 15.7 141
12.0 0 15.8 135
12.1 2 15.2 130
12.2 T 16.0 124
12.3 17 16.1 120
12.4 33 16.2 117
12.5 54 16.3 113
12.6 82 16.4 110
12.7 117 16.5 106
12.8 161 16.6 103
12.9 206 16.7 100
13.0 250 16.8 97
13.1 286 16.9 94
13.2 321 i7.0 91
13.3 343 17,1 89
13.4 365 17.2 87
13.5 383 17.3 86
13.6 401 17.4 84
13.7 385 17.5 82
1i3.8 369 17.6 80
13.9 357 17.7 79
14.0 345 17.8 ¥
4.1 325 i7.9 16
14.2 304 18.0 T4
14.3 284 18.1 73
14.4 269 13.2 72
14.5 254 i8.3 71
14.6 239 18.4 70
14.7 228 18.5 68



Quick TR-53 Version: 5.46 S/M: Page 5

TR-55 TARUTLAR HYDROGRAPH METHOD
Type IT Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser TLake Watershed
2—-year storm event

Time Flow Time Fliow
{hrs) {cfs) (hrs}) {cfs}
18.6 67 22.14 40
18.7 66 22,5 39
18.8 65 22.0 38
18.9 64 22.71 37
1%.0 63 22.8 37
19.1 62 22.9 36
19.2 62 23.0 35
18.3 61 23.1 34
19.4 60 23.2 33
19.5 60 23.3 33
19.6 59 23.4 32
19.7 58 23.5 31
19.8 57 23.6 30
19.9 57 23.7 29
20.0 56 23,8 29
20.1 55 23.9 28
20.2 55 24.0 27
20.3 54 24.1 26
20.14 53 24.2 25
20.5 53 24.3 25
20.6 52 24 .4 24
20.71 51 24,5 23
20.8 51 24.6 22
20,9 50 24,7 21
21.0 50 24.8 21
21.1 49 24,9 20
21.2 48 25.0 19
21.3 418 25.1 18
21,4 477 25.2 17
21.5 46 25.3 17
21.6 46 25,4 16
21.7 45 25.5 15
21.8 44 25,6 14
21.9 14 25.7 13
22.0 43 25.8 13
22.1 42 25.9 12
22.2 11

22.3 41






Quick TR-55 Version: 5,46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHCD

Type II Distribution

(24 hr. Duration Storm)

Executed: (09-30-2002 11:06:09
Watershed file: --> CRUISLO5.WSD
Hydrograph file: --> CRUISLO5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
5~year storm event

>>>> Input Parameters Used to Ceompute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip, | Runoff Ta/p
Description {acres) {hrs) {hrs) (in) | (in) input/used
Total Area 1177.00 73.0 2.00 0,00 4.50 | 1.50 1le 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sqg.mi
Peak discharge = 790 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ta/p
Subarea Te * Tt Tc * Tt Interpolated Ia/p
Description {hr) (hr) (hr) {hr) {(Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No —-=

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:06:09
Watershed file: --> CRUISL0O5.WSD
Hydrograph file: --> CRUISLCS5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event

>>»> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) {hrs)

Composite Watershed 790 13.4



Quick TR-55 Version: 5.46 5/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type IT Distribution
(24 hr. Duration Storm)}

Executed: 09-30-2009 11:06:0%
Watershed file: —--> CRUISLO5.WSD
dAydrograph file: --> CRUISLOS5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
S-year storm event

Composite Hydrograph Summary {(cfs)

Subarea 11.0 11.3 11.¢6 11.9 12.0 12,1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Total Area 24 31 42 56 63 73 94 126 171
Total (cfs) 24 31 42 56 63 73 94 126 171
Subarea 12.5% 12.86 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 224 287 363 444 598 702 790 727 674
Total {cfs) 224 287 363 444 598 702 790 727 674
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hx hr hr hr hr hr
Total Area 598 461 367 276 203 157 126 105 91
Total (cfs) 598 461 367 276 203 157 126 105 91
Subarea 18.0 19.0 20.0 22.0 26.0
Description hxr hr hr hr hr
Total Area 80 70 59 45 106

Total (cfs) 80 70 5% 45 10



Quick TR-55 Version: 5.46 3/N: Page 4

TR-55 TABULAR HYDROGRAPH METHCD
Type I1 Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:06:09
Watershed file: —-> CRUISLOS.WSD
Hydrograph file: --> CRUISLO5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
S-year storm event

Time Flow Time Flow
(hrs) {cfs) {hrs) {cfs)
11.0 24 14.8 322
i1.1 26 14.9 299
11.2 29 15.0 276
11.3 31 15.1 261
11.4 35 15.2 247
11.5 38 15.3 232
11.6 42 15.4 218
1r.7 47 15.5 203
11.8 51 1.0 124
11.9 56 15.7 185
12.0 63 15.8 175
12,1 73 15.9 166
12.2 94 16.0 157
12.3 126 6.1 151
12.4 171 16.2 145
2.5 224 16.3 138
12.6 287 le.4 132
12.7 363 16.5 126
12.8 444 16.6 122
12.9 521 16.7 118
13.0 598 16.8 113
13.1 650 16,9 108
13.2 702 17.0 105
13.3 746 17.1 i02
13.4 790 17.2 99
13.5 756 17.3 97
13.6 727 17,4 94
13.7 700 17.5 91
13.8 074 17.6 89
13.9 236 17.7 87
14.0 598 17.8 g4
14.1 552 17.9 82
14.2 507 18.0 80
14.3 461 18.1 79
14.4 430 18.2 78
14.5 398 18.3 77
14.6 367 18.4 76
14.7 344 18.5 75



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr., Duration Storm)

Executed: 09-30-2009 11:06:09
Watershed file: --> CRUISLO5.WSD
Hydrograph file: ~-> CRUISLOS5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
S5-year storm event

Time Flow Time Flow
(hrs}) (cfs) {hrs) {cfs)
18.6 74 22.4 42
18.7 73 22.5 a1
i8.8 72 22.6 40
18.9 71 22.7 39
19.0 70 22.8 38
19.1 69 22.9 37
19.2 68 23.0 36
19.3 a7 23.1 35
19.4 66 23.2 34
19.5 64 23.3 34
16.6 63 23.4 33
18.7 62 23,5 32
19.8 61 23.6 31
19.9 60 23.7 30
20.0 59 23.8 29
20.1 58 23.9 28
20.2 58 24.0 28
20.3 57 24,1 27
20.4 56 24,2 26
20.5 56 24.3 25
20,6 55 24 .4 24
20.7 54 24.5 23
20.8 53 24.6 22
20.9 53 24.7 21
21.0 52 24.8 20
21.1 51 24,9 20
21.2 51 25.0 19
21.3 50 25,1 18
21.4 49 25.2 17
21.5 48 25.3 16
21.6 48 25.4 15
21.1 47 25.5 14
z1.8 46 25.¢6 14
21.9 16 25.7 13
22.0 a5 25.8 12
22.1 44 25.9 11
22.2 43

22.3 42



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHCD

Type IT Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 11:07:13
Watershed file: —--> CRUISL10.WSD
Hydrograph file: --> CRUISL10.HYD

Wichita Readiness Center
Cruilser Lake Watershed
10-year storm event

>>>> Input Parameters Used to Compute Hydrograph <<<<
|  Runoff Ta/p

Subarea AREA CN Tc * Tt Precip.
Description {acres) {hrs} (hrs) {in} | {in} input/used
00 0.00 5.20 | 2.44 14 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sg.mi
Peak discharge = 1014 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tg Te * Tt Interpolated Ta/p
Description (hr) {hr) (hr) (hr) (Yes/No) Messages
i.80 0.00 2.00 0.00 No -

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR~-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type IT Distribution
{24 hr, Duration Storm)

Executed: 09%-30-2009 11:07:13
Watershed file; --> CRUISL10.WSD
fAydrograph file: --> CRUISL10.HYD

Wichita Readiness Center
Cruiser Lake Watershed
i0-year storm event

>>>> Summary of Subarea Times ta Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Cutfall
Subarea {cfs) (hrs)



Quick TR-55 Version: 5.46 S/N: Page 3

TR—-55 TABULAR HYDROGRAPH METHCD
Type LI Distribution
(24 hr. Duration Storm)

Executed: {(9-30-2009% 11:07:13
Watershed file: —-> CRUISL1C.WSD
Hydrograph file: --> CRUISL10.HYD

Wichita Readiness Center
Cruiser Lake Watershed
10-vear storm event

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Descripticn hr hr hr hr hr hr hx hr hr
Total Area 31 40 54 72 81 94 121 162 220
Total (cfs) 31 40 54 12 81 94 121 162 220
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 287 364 467 570 767 902 1014 933 866
Total (cfs) 287 368 467 570 767 902 1014 933 866
Subarea 14.0 14,3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Total Area 767 552 471 354 260 202 ie2 135 117
Total (cfs) 767 5%2 471 354 260 202 162 135 117
Subarea 18.0 19.0 20.0 22.0 26,0
Description hr hr hr hr hxr
Total Area 103 90 76 58 13

Total {(cfs) 103 20 76 58 13



Quick TR-55 Version: 5.46 S/N: Page 4

TR—55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:13
Watershed file: —->» CRUISL10Q.WSD
Hydrograph file: --> CRUISLI(G.HYD

Wichita Readiness Center
Cruiser Lake Watershed
10-year storm event

Time Flow Time Flow
(hrs) {cEs) (hrs) {cfs)
11.0 31 14.8 412
11.1 34 14.9 383
11.2 37 15.0 354
11.3 40 15.1 335
11.4 45 15.2 316
11.5 49 15.3 298
11.6 54 15.4 2719
11.7 60 15.5 280
11.8 66 15.6 248
i1.9 72 15.7 237
12.0 81 15.8 225
12,1 94 15.9 214
2.2 121 16.0 202
12.3 162 16.1 194
12.4 220 16.2 186
12.5 287 16.3 178
12.6 368 16.4 170
12.7 467 16,5 162
12.8 570 16.6 157
12,9 669 16.7 i51
13.0 767 16.8 146
13.1 835 16.9 140
13.2 902 17.0 135
13.3 958 17.1 131
13.4 1014 17,2 128
13.5 674 17.3 124
13.6 933 17.4 121
13.7 8992 17.5 117
13.8 866 17.6 114
13.9 816 17.7 111
14.0 767 17.8 108
14.1 709 17.9 106
14.2 650 18.0 103
14.3 592 18.1 102
14.4 552 18.2 100
14,5 511 18.3 99
14.6 471 18.4 98
14.7 442 18.5 9%



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 11:07:13
Watershed file: --> CRUISL10.WSD
Hydrograph file: -—> CRUISL10.HYD

Wichita Readiness Center
Cruiser Lake Watershed
10-year storm event

Time Flow Time Flow
(hrs) {cfs) (hrs) (cis)
18.6 95 22.4 54
18.7 94 22.5 52
18.8 93 22.6 51
1i8.9 91 22.1 50
19.0 90 22.8 49
19.1 89 22.9 48
19.2 87 23.0 47
19.3 846 23,1 46
19.4 84 23.2 44
19.5 83 23.3 43
19.6 82 23.4 42
19.7 80 23.5 41
19.8 79 23.6 10
19.9 77 23.7 3%
20.0 76 23.8 38
20.1 75 23.9 37
20.2 74 24,0 36
20.3 73 24,1 34
20.4 72 24,2 33
20.5 72 24,3 32
20.6 71 24 .4 31
20.7 70 24,5 30
20.8 69 24.6 29
20.9 68 24,7 28
21.0 a7 24,8 26
21.1 66 24.6 25
21.2 65 25,0 24
21.3 64 25.1 23
21.4 63 25.2 22
21.5 62 25.3 21
21.6 62 25,4 20
21,7 6l 25.5 1%
21.8 60 25.6 18
21.9 58 25.7 16
22.0 58 25.8 15
22.1 57 25.9 14
22.2 56

22.3 55



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOQD
Type IT Distribution
(24 hr, Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUISL25.WSD
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN TC * Tt Precip. | Runoff Ta/p
Description (acres) {(hrs) (hrs) (in) | {in) input/used
Total Area 1177.00 73.0 2.00 0.00 6.10 | 3,17 12 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sg.mi
Peak discharge = 1318 cfs

>>»>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ta/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {hr} {hr) (hr) {hr) {(Yes/No} Messages
Total Area 1.80 0.00 2.00 0.00 No -

* Travel time from subarea coutfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type 11 Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUISL25.WSD
Hydrograph file: --> CRUISLZ5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

>>>»> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)



Quick TR-55 Version: 5.46 S/N: . Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 121:07:58
Watershed file: --> CRUISL25.W3D
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 il.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Total Area 41 52 70 93 105 122 157 210 286
Total (cfs} 41 52 70 93 105 122 157 210 286
Subarea 12.5 12.6 12.7 12.8 13.0 i3.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 373 478 606 740 997 1172 1318 1213 1125
Total (cfs) 373 478 606 740 997 1172 1318 1213 1125
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Total Area 997 770 612 461 338 262 210 175 152
Total {cfs) 997 770 612 461 338 262 210 175 152
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Total Area 134 117 93 76 i7

Total (cfs) 134 117 99 76 17



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUISLZ25.WSD
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

Time Flow Time Flow
{hrs) {cfs) {hrs) {cfs)
11.0 41 14.8 536
11.1 45 14.9 499
11.2 48 15.0 461
11.3 52 15.1 436
11,4 58 15.2 412
11.5 64 15.3 387
11.6 70 15.4 363
11.7 78 15.5 338
11.8 85 15.6 323
11.9 93 15.7 308
12.0 105 15.8 262
12.1 122 15.¢9 277
12.2 157 16.0 262
i2.3 210 16.1 252
12.4 2806 16.2 241
12.5 373 16.3 231
12.6 478 16.4 220
12.7 606 i6.5 210
12.8 740 16.6 203
12.9 869 16.7 196
13.0 997 16.8 186
13.1 1084 16.9 182
13.2 1172 17.0 175
13.3 1245 17.1 170
13.4 1318 17.2 166
13.5 1266 17.3 16l
13.6 1213 17.4 157
13.7% 1169 17.5 152
13.8 1125 17.6 148
13.9 1061 171.7 145
14.0 997 17.8 141
14.1 921 17.9 138
14.2 844 18.0 134
14.3 770 18.1 132
14.4 717 18.2 131
14.5 665 18.3 129
14.6 612 18.4 127
14.7 574 18.5 126



Quick TR-55 Version: 5.46 3/N: Page 5

TR-55 TABULAR HYDROGRAPH METHQD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUTISL25.WSD
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) {cfs)
18.6 124 22.4 70
18.7 122 22.5 69
18.8 120 22.6 67
18.9 119 22.7 60
19.0 117 22.8 64
19.1 115 22.9 63
19.2 113 23.0 6l
19.3 i12 23.1 &0
16.4 110 23.2 58
1¢.5 108 23.3 57
19.6 106 23.4 55
19.7 104 23.5 54
19.8 103 23.6 52
19.9 101 23.1 51
20.0 99 23.8 45
20.1 98 23.9 43
20.2 97 24 .0 16
20.3 96 24 .1 45
20.4 94 24.2 44
20.5 93 24.3 42
20.6 92 24,4 41
20.7 91 24.5 39
20.8 90 24.6 38
20.9 89 24,7 36
21.0 88 24.8 35
21.1 8¢ 24.9 33
21.2 85 : 25.0 32
21.3 g4 25.1 30
21.4 83 25.2 29
21.5 82 25.3 279
21.6 81 25,14 26
21.7 79 25.5 24
21.8 78 25.6 23
21.9 77 25.7 21
22.0 76 25.8 20
22.1 75 25.9 18
22.2 73

22.3 72



Quick TR-55 Version: 5.46 3/N: Page 1

TR-55 TARULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: (09-30-2009 11:08:58
Watershed file: -—-> CRUISLOQ.WSD
Hydrograph f£ile: --> CRUISLOQ,HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

>>»>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA Tc * Tt Precip. | Runoff Ia/p
Description {acres) {hrs) {hrs) {in) | (in) input/used

* Travel time from subarea outfall to composite watershed cutfall peint.
Total area = 1177.00 acres or 1.8391 sg.mi
Peak discharge = 1924 cfs

>>»> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc Tt Interpclated Ta/p
Description {hr) (hr) {hr) {hr) {Yes/No) Messages
1.80 0.00 2.00 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S5/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type IT Distribution
(24 hr. Duraticn Storm}

Executed: 08%-30-2009 11:08:58
Watershed file: -—-> CRUISLO0.WSD
Hydrograph f£ile: --> CRUISLO0.HYD

Wichlta Readiness Center
Cruiser Lake Watershed
100-year storm event

>>>>» Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)



Quick TR-55 Version: 5.46 S/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISLOQ.WSD
Hydrograph file: --> CRUISLCOO.HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

Composite Hydrograph Summary {(cfs)

Subarea 11.0 11.3 11,6 11.9 12.0 12.1 1z2.2 i2.3 12.4
Description hr hr hr hr hr hr hr hr hr
Total Area 60 77 102 136 153 179 230 307 417
Total (cfs) 60 77 102 136 153 179 230 307 417
Subarea 12.5 i2.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 545 698 886 1081 1456 1711 1924 1771 1643
Total {cfs) 545 698 886 1081 1456 1711 1924 1771 1643
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Total Area 1456 1124 894 673 494 383 307 255 221
Total (cfs) 1456 i124 804 673 494 383 307 255 221
Subarea 18.0 19.0 20.0 22.0 26.0
Description hx hxr hr hr hr
Total Area 196 170 145 111 26

Total (cfs) 19% 170 145 111 26



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
{24 hr. Duration Storm)

Executed: 09-30-2009 11:08:58
Watershed file: -—--> CRUISLOQ.WSD
Hydrograph file: —--> CRUISLOO.HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

Time Flow Time Flow
{hrs} {cfs) (hrs) (cfs)
11.0 60 14.8 783
11.1 66 14.9 728
11.2 71 15.0 673
11.3 17 15.1 637
11.4 85 15.2 601
11.5 94 15.3 566
1.6 102 15.4 530
11.7 113 15.5 494
11.8 125 15.6 472
11.9 136 15.7 450
12.0 153 15.8 427
12.1 179 15.9 405
12.2 230 16.0 383
12.3 307 16.1 368
12,4 417 16.2 353
12.5 545 16.3 337
12.6 698 le.4 322
12.7 886 16.5 307
12.8 1081 16.6 297
12.9 1268 16.7 286
13.0 1456 16.8 276
13.1 1584 16.9 265
13.2 1711 17.0 255
i3.3 1818 17.1 248
13.4 1924 17.2 241
13.5 1848 17.3 235
13.6 1771 17.4 228
13.7 1707 17.5 221
13.8 1643 17.¢6 216
13.9 1550 i7.7 211
14.0 1456 17.8 206
14.1 1345 17.9 201
14.2 1235 18.0 196
14.3 1124 18.1 183
l4.4 1047 18.2 151
14.5 971 18.3 188
14.06 894 18.4 186
14.7 839 18.5 183



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distributiocn
(24 hr. Duration Storm}

Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISLOQ.WSD
Hydrograph file: --> CRUISL00.HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

Time Flow Time Flow
(hrs) (cfs) {hrs) (cfs)
18.6 180 22.4 102
18.7 178 22.5 100
18.8 175 22.6 58
18.9 173 22.7 96
19.0 170 22.8 94
19.1 168 22.9 92
19.2 165 23.0 S0
19.3 162 23.1 38
19.4 160 23.2 86
19.5 158 23.3 83
19.86 155 23.4 81
19.7 152 23.5 79
19.8 150 23.6 i
19.9 148 23.7 75
20.0 145 23.8 73
20.1 143 23.9 71
20.2 142 24.0 6B
20.3 140 24 .1 13
20.4 138 24.2 G4
20.5 136 24.3 62
20.6 135 24.4 60
20.7 133 24.5 58
20.8 131 24.6 56
20.9 130 24,7 54
21.0 128 24.8 52
21.1 126 24,9 49
21.2 125 25.0 47
21.3 123 25.1 45
21.4 121 25.2 43
21.5 120 25.3 41
21.6 118 25.4 39
21.7 116 25.5 37
21.8 114 25,6 34
21.% 113 25.7 32
22.0 i11 25,8 30
22.1 108 25.9 28
22.2 107

22.3 105



HY-8 Culvert Analysis Report



Table 1 - Summary of Culvert Fiows at Crossing: Crossing 1

Culvert 1 Discharge

Roadway Discharge

Headwat?frt)Eievanon Total Discharge {(cfs} (cfs) (cfs) lterations
1323.11 790.00 790.00 0.00 1
1324.15 842.80 842.80 0.00 1
1325.28 895.60 885.60 0.00 1
1326.08 948.40 931.31 16,81 10
1326.19 1001.20 936.13 64.34 7
1326.21 1014.00 937.09 76.23 5
1326.35 1106.80 942.96 163.19 5]
1326.41 1159.60 945.77 213.11 5
1326.47 1242.40 948.37 263.60 5
1326.53 1265.20 950.74 313.40 4
1326.58 1318.00 953.03 364,16 4
1326.00 927.88 927.88 0.00 Overtopping




Rating Curve Plot for Crossing: Crossing 1

Total Rating Curve

Crossing: Crossing 1
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Table 2 - Culvert Summary Table: Culvert 1

Total Culvert Headwater Outiet - " Outlet Tailwater
oo | ot | S || Gy | P | dema | s | owe | T | (38 | Vet
790.00 790.00 1323.11 13.318 4.443 5-82n 5770 6.972 6.202 4.443 17.841 8.500
842,80 842,80 1324.15 14.362 4.644 5-52n 6,082 7.150 6.484 4544 18.242 5.074
895.60 895.60 1325.28 15.485 4.843 5-82n 6,387 7.328 85,704 4.843 18.674 9.247
948.40 931.31 1326.08 16.289 5.039 5-52n 6.607 7448 6.867 5.039 18.910 8.410
1001.20 236,13 1326.19 16.400 £.232 5-52n 6.837 7.464 6.932 5.232 18.926 9.568
1014.00 937.09 1326.21 16.422 5.279 5-82n 6.643 7.467 6.937 5.279 18.833 9.604
1106.80 942.96 1328.35 16,558 0.0* 5-852n B6.679 7.487 6.982 5.611 18.948 5.862
1159.60 945.77 1326.41 16.624 0.0* 5-52n 6.686 7.497 7.004 5798 18,956 9.999
1212.40 948,37 1326.47 16.685 0.0* 5-52n 6.712 7.505 T.022 5.082 18.865 10,134
1265.20 950.74 1326.53 16.741 0.0* 5-82n 6.727 7.513 7.039 6.166 18.973 10.260
1318.00 953.03 1326.58 16,794 0.0* 5-52n 6.741 7.521 7.086 6.347 18.881 10.383




* theoretical depth is impractical. Depth repotied is corrected.

Inlet Efevation (invert): 1309.79 &,  Quitlet Elevation {invert): 1308.68 ft
Culvert Length; 155.00 i,  Culvert Slope: 0.0072




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubrert: Cubvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Crossing 1, Design Discharge - 1014.0 cfs
Cubvert - Culvert 1, Culwert Discharge - 937.1 cfs

950 1000 1050
Station (i)

Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 925.00 ft
Inlet Elevation: 1309.79 fi
Outlet Station: 1080.00 ft
Outlet Elevation: 1308.68 ft
Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barret Shape: Circular
Barref Diameter. 8.50 it
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0120
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall
inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1)

Flow (cfs) Waggft‘%ace Depth () Velocity (ft/s) | Shear (psf) |Froude Number
790.00 1314.23 4.44 8.89 2.00 0.74
842.80 1314.43 4.64 9.07 2.08 0.74
895.60 1314.63 4.84 9.25 2.18 0.74
948.40 1314.83 5.04 9.41 2.26 0.74
100120 1315.02 5.23 9.57 2.35 074
1014.00 1315.07 528 9.60 2.37 0.74
1106.80 1315.40 5.61 9.86 252 0.73
1159.60 1315.59 5.80 10.00 261 0.73
1212.40 1315.77 5.98 10.13 2.60 0.73
1265.20 1315.96 6.17 10.26 277 0.73
1318.00 1316.14 6.35 10.38 2.85 073

Tailwater Channel Data - Crossing 1
Tailwater Channel Option: Rectangular Channel
Boftom Width: 20.00 ft
Channel Slope: 0.0072
Channel Manning's n;  0.0300
Channel Invert Elevation: 1309.79 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape: Constant Roadway Elevation
Crest Length; 300.00 ft
Crest Elevation: 1326.00 ft
Reoadway Surface: Gravel
Roadway Top Width: 75.00 ft



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Crossing 1

Total  |Culvert I:-Ieadwalln!et Outlet [Flow [Normal [Critical [Outlet [TaifwatefOutlet [Tailwate
Dischar {Dischar fter Control [Control [Type  |Depth |Depth |[Depth |rDepth [Velocity |r
ge (cfs) fge (cfs) [Elevatio [Depth{ft)jDepth{ft) () (5 (i) ) (ft/s) \Velocity
n {ft) (ft/s)
k100.00 K00.00 |1317.35]7.56 0.0* 1-32n  |3.76 14.98 4.11 2.82 14.73 |7.10
5562.50 [552.50 [1319.28]9.49 0.0* 5-32n K.55 5.90 4,97 3.49 16.02 |7.92
705.00 [705.00 M321.58111.79 |4.11 5-S2n  §5.33 5.64 5.77 4.11 17.21  18.57
357.50 |857.50 1324.46}14.67 [4.70 5-32n  |6.15 7.20 5.53 4.70 18.36 9.12
1010.00[936.82 |1326.21}16.42 |5.26 5-852n  §6.64 7.47 .94 5.26 18.93 {9.59
1162.50(945,93 |1326.4216.63 [0.0* 5-32n [6.70 7.50 7.00 5.81 18.96 |10.01
1315.00(952.90 1326.58}16.79 0.0 5-S2n |6.74 7.52 7.08 6.34 18.98 |10.38
1320.001953.12 1326.5816.80 [0.0* 5-82n  6.74 7.52 7.06 5.35 18.98 [10.39
1620.00[964.22 |1326.85117.06 |15.20 [5-S1i |6.82 7.56 8.47 7.36 17.03  |11.01
[1772.501969.11 M326.97117.18 [15.72 [4-FFf .86 7.58 6.86 7 85 19.76  |11.28
M925.00[973.70 [327.08]17.20 [16.28 [4-FFf §6.91 7.59 6.91 B.34 18.74 |11.54




HY-8 Analysis Results

Crossing Summary Table

Culvert Crossing: Crossing 1

Headwater Elevation |Totat Discharge {cfs) |Culvert i Discharge |Roadway Discharge [lterations
4 () (cfs) (cfs)

1317.35 14100.00 400.00 .00 1
1319.28 552.50 552.50 C.00 1
1321.58 705.00 705.00 0.00 1
1324.46 857.50 B57.50 0.00 1
1326.21 1010.00 936.82 72.87 8
1326.42 1162.50 045,93 216.03 )
1326.58 1315.00 052.80 361.26 5
1326.59 1320.00 053.12 366.23 3
1326.85 1620.00 0964.22 555.41 5
1326.97 1772.50 069.11 802.65 4
1327.08 1925.00 973.70 050.90 4
1326.00 027.88 027.88 0.00 Overtopping




